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(54) VISIBLE DISPLAY SYSTEM 

(57)Abstract: 

PURPOSE: To provide a large-scaled and 
inexpensive video display device by providing a 
spatial light modulator equipped with elements 
for generating each light to be introduced to a 
display face which can be individually and 
simultaneously controlled, and intruding a light 
from a random polarity light source to this 
modulator. 

CONSTITUTION: This system uses a light 
source 10 and generates light energy for the 
final illumination of a display screen 2. A spatial 
light modulator SLM 1 5 is provided with a face 
16, and a light from a path 7 is made incident to 
it. The face 16 is provided with plural switchable 
elements 1 7, and those elements can be 
controlled, and the direction of the light is re- 
directed toward an enlarging lens 5. A computer 1 controls the operation of the 
SLM 15 through a bus 18. The face 16 is provided with the array of deformable 
mirror cells. A mirror 32 of a cell 17 is connected with a modulator 15 with a hinge 
30. When the cell 1 7 is operated, the mirror 32 is pulled downward so as to be 
positioned downward, and the light is introduced along an optical path 6. When the 
mirror is positioned upward, the part of a beam from the optical path 7 is diverted 
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*J 1 5 Ota - Pf Ki^tH. *^t1©^ 
fO$ft«<C^V>Ttt, £T©flf*8li/<* 1 5 2 

fccffs^au 4 o«a^t5i*roci*<T§> 

* 5 t ft * . 

'<77r> t: e I J 1 5 OttJfr — • v ? l* 

T^HrX>*U (RAM) T*r>T^i>. C©*S 

^tCtt. ^<X1 48v 1 5 ZHOfflff 

si^tcraja}©^-?^ dma (att>*'J7 
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tttt2ri£ft<«:t*> • m 2 ©if ifcwaiaii^x i s 6 
is «> r ft r 4 c i^tfi&K-e**. 

Tib^TU^. h • ©R8t<>* 

x * '^^3- K £ Iff IB li . ifcJCs S^r 

ft © x 4 *>* 9 to 3 - K ti /< * 1 5 6^^LT+A 
JSSga (CPU) l5 4-.|rii&$n*. CPU 
li . ft *. tf . TMS 9 9 0 0 0 I { x * «r * ■ W 

* r ;u > yyttM) ©£?**«*&©'*'< * a r 
a -fe v * T 25 4 £ ti . «fc *) S * O < I* x a 
i/^/HS^rotv^ (DSP) . W *- - T«S 
3 2 0 C 1 0 *B . TMS20C2 0 £ v TMS 
3 2 0 2 5 iRtfTMS 3 2 0C3 Oit*4. 
C*l£ D S P©tefflRtM*iItC-3^-C©#*B«:x 
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rf ^ * 9 Jisit^mm - &&&&&m rxn j 

(Digital Signal Processing-products and 
Aplications " Priaer " ) ( 1 9 8 8 %). 
rTMS320Cl x § (User* s Guide) J 

(19 8 7%) > TMS3 2 OC 1 Ottfflf*?! 
§ J (1983$) « fTMS 3 2 0 C2xliffl 
# % 31 £ J ( 1 9 8 7 %). TTMS32020 
f^ffi^S! § J (19 8 6%). TTMS320 
C 2 5 fc##%3i & fff j (Preli.tninary) J 
(1986%). RtfTTMS 32030 

3^31 £ J ( 1 9 8 8 *) cK«snt^4; cn 
S4 9!T*. 

CPU 1 5 4 I* ^' X 1 5 8^^lTff*> =e 

y i 6 otc&iasnT**). c ©y * v a. 

I, < t* . * «f . ^S-r + ir^«1^7^m©^^ 

♦r x • -f y x b A y tf: 6 m HS © T M S 4 4 6 1 

^©^O^fx^DRAM (VRAM) t> f£ r> 

T ^ * . »* L. < 1*. UftOVRAMtffi^, 3- 

v r a m g> M iM t& ft & a \s 4 X9 «i - 



^ 1 7 8 ±fy££ $ T -f^7'U'f©S : f©?!J 
-tt*. C^'ttx 7 2©a^ 

© Si 9J K *? l> T h «C tl %> . 

CPU I 5 4 1 5 o * & © ffifS © * 

t4. CPU 1 5 4 tt. C©fltf8*«s>efc*3l5 

B*b'x*> * U l 6 ocietf<*-t*r*«fc-3tv:. 7* 

a^7i$nt^4, C©©&tt£/c. '<*162 
*il-,T<4#4*©TT. JfcllCPU 1 5 4© 
7* » 7 AOSllfflTT, CPU1 5 4 TtiF 
<* tt» 4 . /« v 7 t / * U 1 5 0 & t- t-' * > 

t'j i s o a > « *j i 6 4 * m & l t >> . cn 

MM. — / ^fc y i LTft 4 C £ £ . f 

x t 'J 1 6 0 tt , 0Jg->*-r A£ fclin 

* - * I 6 6 1 6 8t^LtlSD-'K 

&*X¥ > X-r <L 1 4 4&OttK^X-ri.l72 



l*®<fclS£:>X:ri* 1 7 4 * . cn 

ti X 1 8 <£ U T f x ^ > ^ y 1 6 » «t ^ 
tlX SrBT^MH 1 5*ft4$l a|2©@{jfc 

CUT. / ^y 1 6 0 * >V * 7 0^j>Lti2 a 

ia©^tHH 5 6 tcsm-r * U^TH. »ft 

sibk«utj;*)^ < ©taa^wu. mi aia& 

tf^S 1 b 0tt A^gBCO^TJ; ») ^ < ©IS g * 

wr*. fit, c ctcM^r ©^r©n 

w *J 9 frit t 4 4 '>Arl^()JlSt4:i 

^'A 1 7 0*^LTS8;->XTi. 1 7 2^tc££ 

ti. mi a 0 V> L m I d 0RCfg 2 a S^<£ ^ L- 

ca^^rioC ^^^l 7 5^^Ltf 
4 X7 l, << 1 7 8<C3l^£*t£. 

X 9 l ) - 's I 7 8JiU:^^$n4^S^T©S* 
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nnizmwznz. ztz. issea 1 i 8 tc^* * 

* 1" £ f - ^ t£ v 7 y > * 'J 1 5 0 <C /* v 7 7 

$n*. isishi 7 2 -^iiaiim^-® • 

&se*d&s<t-r ffeoa * t v *7 u v ^ * is 
i^r noa-cfca^tcffl^ict^'p* & , cpu 

1 5 4tt. tOi-iCtTf-^t^'J 1 6 0 

£gete<*-fr*^**fe3£-r * ^i6c. iaj jw -g- o m 
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1 4 0 t*> <*ffl«**XT^*tta&$*C P U154 

can*** MiB$nfcjfc&ra&»KM#-f 

4fS#*CPU 1 5 4ctg(*-r*. 

*«^lll*W^ibH>T«. &S2S->* x A172 
t:6iffl$*lTl^SLMttl 2 8 0 x 8 0 0 t;p 

©ruu^wti. sp 5 ^ 7**x7*nx^'; 

- y 1 7 SiOr^rU'lIftttl 2 8 0 x 
8 0 0®3RCDJHfcK*Wr <#S£* 1 oo-fen, 

NTS C fifei££mtt#J 3-2 0 x 2 0 0 8*01 

r- * *^^r * — 

1 6 t^(Of /7l^^ (fiP^. 4x4 



/< y 7 r > t 'J 1 S 0Cn-K3ftfcNTSCr 
- * * > 1 6 0Ka~ Kt-SllfCCPU 

Oi^tt< it 1 O0^^7 U-A x - 

t 'j 1 5 0 tCg2tt3n*a>&Tfc*. BP*. HISC 
f - ^O^^OgtCttL, 1 5 © il fiB © S * 
CPU 1 5 4C«koTit»$ni. ui* 
SifiSTiU^U XA^I) 6 # CD 7 If U 

©tt<fc *) fc* £ tf) S&WftfitttLtl^*^ 
ICttx CPU1 5 4 tty< y 7 7 * * «J i SOft© 



y-fev h (HPS. RKti^fSiCflilOi*) 

n***. ©«»«*£ x-r 

H »*l£©fi&teT£*<ttgl£tt^. EPS- * 

m4 0«*%^®S5<cffe©ii{fc^^^r6©T 

»4l3t:* ) 1 ^T> Sfc££*X:rJ. 2 1 0 
^ * :r A 2 1 2 Rtf&K*;^**^^ 
2 1 Utt. Cintt. S&W-f 2 1 6. jfcfe 
t/-f 2 1 8&CftfeU-t'2 2 0 *tt*7- 
■>*-r-kTife*. afel^-lf 2 1 6ti#3*B222 

2 1 8 2 2 4lC»r>T*fe3tt.--A^a 

4t4. ft & U - *f 2 2 (Mi ft ^ SI 2 2 6 fcl f& 
Tf*63fc<Df-^*-&^r4. 5 ^ - 2 2 8 
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ri<. »fe5fc**3*&2 2 2 2 3 0 'vil 

Si**. 8*feft*)t1*K2 2 4^^*8 2 3 0 
iSf . i<Z)IS^57-Z 3 2 #;ftS*S&230 

® 2 3 0 *>«b3t$S 2 3 4~*iflia<*-*. #fe#* 
ftS*SS 2 2 6 fcft^K 2 3 4 ifff . 

t' - A X * * A y 2 3 6 tf< ft ^ » 2 3 4*6 

4. 3fe^» 2 3 8 ^i0jtttH-2 4 0 

iuift£iB» 2 4 2 J:K£Jtt<*n*. c©acs8#u:> 
$2 bia&c/gs2 cstc^rjsatiajticfc^t:. 

& 2 3 B^i^03t*3t?B 2 5 0 ^3 il £f . * 
2 5 0 * h ©3Ui£rJl#£sSK 2 4 2 JitC A 
H?I?->Xfi2 I 2 (a***-* 
•>^ri 2 4 3 & * 2 4 4fc*tt*7RLTfc*) 

rt©> * 'J ^<b0*imm^^jE1Iff*^?B^Ifig-fe 

;u 2 4 6 C^^4i> |£*A>li£^ (m4l3Tn 
Hfl?>^fi.2 1 2 (3 yfa-^v/^fi 
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2 4 3 & * 2 4 4 /£ 1* * * L T *> * > ft © > 
C.JD*.*&« Bf-t^tt^^ ($40tlT) Elte 

^40(C^r^-3tCv -fe/u 2 4 6 J:MIt4* 
5*82 5 0 /h«b©3fc©6B#«:ft5*S& 2 5 2 K 
T3| #5*SS 2 5 2ttJS0C/X^A 

2 5 6 * « 6 <^ . -fe^2 4 8tt|58&-f*#S* 

8& 2 5 0 * «s> © © gfl# ti 3fc 5* S 2 5 8 K -» T 
S<**1*, 2 5 8 tt«a$5t^SS!tt254 

* « W * . -b/l/2 4 8 A>^^?8 2 5 8 & T 

asfi$nfcftfc--^i*t£Kft^5£a2 54^ 

^TttASnTx-f * 7* H 2 5 6 _t.C 3 A" tl * . 

cn«t-«u:> sr«flA^ta« 2 4 2 ±©iiho^T 
© * n> o^-frr) ttiEite^-tir^nTafe*^^^ 

#3£« 2 5 4 < . C*rtc«* *> . «iuA^ssa 

2 5 4*«b©#^»2 5 6 Cfft^TEiB$*lt^ 



4r^rt/-{ 2 5 6 1{:l«^igJS$n4, 
- 2 1 6. 2 1 8RC?2 2 OttU^I^->X:r 
A 2 1 2C«fc->TKI*tCf^Ki*Hi:^n*. n y fc* 
* - 9 2 4 3tt&fetC*tT*igS)*flffa*o- K 
T4. JgfeU-if 2 1 e^ftlfli***-* 

^fc©8fe8B#©ffi«a<£fli»242 

T * . & ft 3* S£ S 2 5 4 ti. * tf. 1>VX> 

AH©B©Ki#7 9 v rtfU&ft (C F F) tt* 

m®L&m* ©7 7 v>aiLtfi?S»It4Ct 

£ ©JI}fcttU:fta©#£a<£fl:r * 
iSEIkti. W*. . te^ftffi (-1.67* b y 

* . Ri> u -^©Hft (5 7* ^©fflKK??) 

IC *J ^ T . CP Ptt6 0^*7J;H**^f 
Btt. ftifc©ft&£-IE6itC55*D'r * C £ ©T & * 



liltCl 00"- 2 0 0 Uift ( & ft C JS T ) © £ 
Q^PbT^^-T. C * ©T. ft£*x * 

-3£ftiE*Si*K£Saic*-**-* CiC^^TSE^^ 

t**. cn«> *sft©fe* tceesr * c <t 

±*<TS*. $ 7 - -fc^©* 7 «t * V <fc 

© H © 3) tttt 1 0^-<*o#T&*. SI* 

ict^TSi. c ©«fc -5 tc its 

tt. S L MO 5 7 - t/l'7 l"l ^1^4° - K L» 
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iii ±Ji<-C ft 4 • 

fiUgftCi^L, #IS*CFP(0 8 3 3 
f&iSV>f- *iM&H8L!MT * C <bA<T ft 4 . ffiSB 

t^«T6«<, H^CKtti. c © i* J£ £ 

Tj£^^-f^"$ v ? U-yf£#4CL<ia<Tft*. 

T, ■ ■ • T»») ^ U 'J *. ilL. 

fi!li£t/iJ;T{:*^^0S LMtt&^Ki§<«jft 

f*ra©*n-en©;*;SflM y ? »;> y h < & * a< 
4 5 y #© 4 te* ^ •< * * * - y 
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^31 T ^ # H CI t & T . tt^T, ig£CD^^ 
(• (T* rt* 6 T « Cfctei) * . S jR tt & £ £ 
v 9 V / V Y (T,.«^LT,i) 1*2 

- y^3ja>nr> ^^2^0101$ 

*©fc©*fttt4y*'J/yh (Ti.tt^L 

*u*> s8tt$n**©«rflEtt*©»r«M y* u / 
y htc *? # * £ *> t> 9! * ^ ri< . SZOfcoiDtt 

T l ,fti>LTi,i:*jfc4'( y £ 'J > y 1* * t , « # 



L T 1 »<Z> -f * ^ y h ^f?84^i!Sr 
fttf* y <t o T H 4 £t<l$flJ (T,',/i 

T,,*£ ») !8*^*>©<t ITSf 4. £©£?£ 

/N**-y©£fl:*ffi^T»6tKo<,*T©li8M*© 

^ <f * 3 v^uy^^XtCtft-TCi^TS*. 

* ft « 1* M -f y * »; > y )- ( t t /aaT, „ 

T„ tt^lT,,, SP) 3fc©Sfc©&&*£iS 

ftfiu *?©«*? tttt£©'<* - y*ffli>4 c 

T ft 4 . SB 5 a BRtf §5 5 b 0 * Jl*l . 4 y ? 

»;> y hT,,fcv»LT,,©i3fci3n*gj*£tt 

TM/iiaT,»J;>) 6 A ft C <t * . 

5tS©gJfltta*©;fri£TfT-?C<fc*-Cft*. 



t>Tttx u - ••f n x t* j. - ^ 5 9 £ li ffii © ® 

fH©#i8££8 > r- ^ LTii. IS cgjt: 
^r.fc^^^lk^S^ia^S LM 1 5<DFft©5fci&rt 

1 0 £ U y 3C 1 2«h<DPoltrffiaL. li^t--^^ 
SI$t4J; KI4. 

^aaLT$-64t4. mi a KCD ->X-r Att. 
cSC*t<k?«a*S LM 1 5^Jf<5t© 

*<Tft*. CO.fco^ft^rTfflC^i. S5c0 
oatt:||/X4*7-7^ ^^tLT(ft<**0± 

y*fto. Wilf. — o o -b ^ •> a x 
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juy a /u^0<fc^^fth07 * ^ ^ •> x -r i» a< ffl v * 
bin*. 

1/ - f ( 2 1 6 > 2 I 8 R 2 2 0 ) *f t. C 
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i*&&©&©lfi©®3&*£^T * . t^UK 

fc<D®*li v «fc -5 £ * -f ± x 5 <i * 

fflxtf* tffe3fcSl <» 4 H© 

© u ) »* . 5t a >3 * 1=) ^ T * n ^ £ fc t* & 
t u z . 

2 b0K^*fc©©£o#3^©IS&8£#:3*ffJ 

t3sa^*x # — ©®&A<*#**i*«fc?«c:-*"*. a 
m 6 Biacfm 7 aitis^^^^a 3 1 o cd f& cd 

3fe^iHS3 L 6a<ft3*»3 1 4tCf&oTKS$n 



3 2 0 'vl^ntgft^M 0 3t«T-* 

*>©7fctt#^&3 2 2 cm^TS^nTi5 3 2 4 
^cfcoTig^fts f uru-l 3 2 O^SJ&Ltt 

7|4SittUvX 3 2 6 & 3 1 8 IZ& 

3 2 8c^^-r¥{fc5W$n4^> @tottm7 

Bltd^-rj; -5 KM ® # ft K * <* n-6 . Mt^S 

3 i 8&.#3 2 8 ©fimr*Ji©$s©2£^f££ <* 

t*. )t^K 3 2 8 C&-*T£jtf£nfc*lifl8ffitt 
i^yX3 3 0_ht£3&^*i£. W^X 3 3 0 

aatf 4xri/«( 3 2 o±cA«o/c3ttt«*' 

* £ H * . UVX 3 3 0ttx*X7*H 3 2 0© 
^^tc£S$ ntfe * . *(D-&ti\i*& 7 @K 
U , * 6 ®Kl»6B{C^r . $60C*»*^ 

T ti. $7aotSK^^r a 3 1 0 
3 2 ZTS^Atfci, U^X 3 2 6 
3 1 8^«b©7t^X^T(B)tC&£AUx U V X 3 3 0 



tt#^& 3 2 6 *>>*©#*■ Y^-iBi^a;>c-r 4. A 
tti/yX3 3 oa>«s>z2rn?]Kx«<x7*U'f 3 2 0 

^ & *t <* ft * . 1/^X 3 2 6 ^^ 3 3 0 (2181 

iZ. *? T U V X 3 2 6©0!a5a^t»<fc<W*. & 
BUi&*tE> ^flA «l5 3 4 0 . R^I^SI^ffi. f?a 
^.tt'3 4 2 **r-f. SltffitiH*© -fc ^ KfflttT 

«dii LfcS5tffiti7t<0 A54f - ^^mtf^ tz lite 
-3 T ^ 4 . 



-675- 



(14) 



$#BfJ¥3 -4 0 6 9 3 



^ 8 mtz^t £ -5 £JB«IS2 $ 7 -3SH412 
-efcaSratt&JSS 4 1 0 a<#-gttJtu:«fi!i;* 

jftti^. i 2 x.mtz 9 * $ y^tt. 

1 Htfc»-©*Bffi. fl;Ltf* W $ y^'lHlK 

4 1 4 «Cfcl>T± gcJ^MjSg57--b^ffi 

5fl C £ B £ H * . 0^©7 u-f ti 1 2 8 0 x 860 

lgtf;liR^tftoTU<^ 320 
x 2 0 0 t^OJ;? *<i;g©«B£©c*; i^SJt 
i^TUl^. u C X 4> 4 1 8 ; ^-fS^lHl 
»414£7U«<416 i OPJIK: T M 4 1 6 O 



* »J -fe © ■? "6 © — o£i8tR-$-*©tc:# 
z . * >r 5 y*-0S&4 i 4 

Sfctt-ra-^4 2 lftG>* <3 V 9&tz\to V $ 
* x - ^ igW-r^SiS^J^^^U-fe^OTK 

*68#©£ff2^fiE$ ? - * juo <b -Btcomviz titc 

/ * y -fe /i/ © l o * fl*_Mr£9BI©/*y-fc'i' 

4 2 6 CioTSif4:i^TH, x 3 - 
4 2 2tts &B?rfe 5 7 - * ^.© ±'©fT ^iMWr 

t^^Kir&> * *^©o -5©i'n*iSiRr 

m 9 {%tZ tkT & 9 «C. x 3 - 4 2 2 *>t>©lf 
igtRSS 428. 430. 431 Rtf 4 3 2 UNHOS 
7*-fcAt5*'£'X?4 3 6« 437&CF4 3 8 

4 1 8^^0f-^B 4 4 0 , 44 6 . 4 4 7 &. 
ff4 HttF7 , /'>'^H 3 G> 437S.CF438 
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U £/ X 9 4 1 8 > 7 hUv**^T&oTcfc<. 

£ . ta ft © » a: * u * * * * f* £ n fc *> © t * 

•» T {> efc • S> X * i± » ft © 9 v 7- 4 2 0 * *f 
UT*9. C^tt> U X * *J9?g©iI&? o - 
K r 4 A: » C d* 31 « $ * 1 0 £ tt 1 0 0 T 35 

m *s * o - Kr*fc«*tci^sttT k U- x m ^ © * 

?o - ? i 2 2rt<7H©f&©4JB < m 8 0 c 
T£) Cjfl^TKS$nTl^. f 3 - / 4 2 2 

tt*-*7KUX£l5gUT. 7 H 4 1 6rt©ig 

w^if*iStRr4©K^s^^n5iis^^!Jimr*. 

f 3 - ^ 4 2 4 # . ^ 8 gl^Tt.* "jtC, 7 U -< 

4 i 6®m©«^?a^TTgut:gea$nT^*. 

7 o - ? 4 2 4 ii. TUW 4 1 6f*3©a?0»Jfig-fe 
A* © £ g? * fc I* d> X < i4>*8B#<*:M&-r<2)V>< 



nt^4. h7X^X^4 3 6. 4 3 7jR.C5 438 

co v - x • KU'f yiSBoife^oittCMOS-f 

V/<-^4 5 4. 4 5 S&CJ 1 4 5 6 OA^JJSTC 

f nfhi^^nr^i. rftK© -f > ^- ? 

4 5 4 u:o^Tfc*tt^eitcSi^r *. ^ 
454ttPMos F5y;xn6fl &tf nmos Y 
y y v * ?i e 2 zm-r . h?y^^M6os 

C^4 6 2©V- Mi 4 s - 9 4 5 4©A2j6&tC 

te&SHT^*. h7y>*^^ 4 6 0RU r 4 6 2 
OV-A • ^ it ^ © — *2 6? yyv-^ 

4 5 4©m^SJtC«^^nTV»** l>7y*>*X^ 

460© y-x - Ku>f xJjaS©{&*fiSJti{ft^iS 
E£i3 (Vcc) u:fg^$n. ^^>'xn 6 2© 
v-x • ku-< yiSS&©ffe«sgS«:^i6^nT^** 

V *< - 9 K 5 4. 4 5 5 Rtf4 5 6©tiJ^SJ 
tt h ? y->'^^ 4*6 8 , 4 5 9 &C/ 4 7 0 07 - 
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^ * . hvy->*X^4 68. 469&tf4 7 0© 
V - X • KM ^iiH»0ffc^©ffi1iiy-K4 7 2 
t£ffctt2F*l*0*£. ^ - K 4 7 2 ti 4 y A - ^ 
4 7 4®A^SPC|gm$nTV^* # >f 
4 74 &PMOS b5*si/X?ilB & NMOS h 
7 4 8 O^tr. h7>vX*478R 

a' 4 8 OCDy- Mi W V 9 4 7 4 © A SB R 
OV - K 4 7 2 KK^$tLT^4. I- 5 :/ * 
4 7 8 R 4 8 0 © V - A • KHyjiflft© — # 

© ffl tt . ftlftll 15 l 2 4 ( m 3 m ) © «fc -5 * & 
*J fiS S 7--fe^tctt*-*A;^eflT*>*<< y - 

4 7 4 © tli SB K £ fl T t> * . b 5 V is 7.9 
4 6 8. 4 6 9& & 4 7 06>4'-httS«>JirJl' 
iM!R& 4 8 4 . 4 8 5 RO* 4 8 6 tZ * tl* n&Vl 
£ * . C. ft \RS&&7 o-?A2Afrh 

©&IRI3©?5©3-?T!*>*. r :> - ^ 4 2 4 ii . 

- 4 2 2©g?m®SS*t2{Ar*fc©£%?L^*l 



4 7 4 o&ti®%Bi£-r zmm*jii£ s ? - 

•b ;P C JJD A. h ft * . 

-f 4 5 4 ±(DitiW*:&7jkLt£Mt>. << 

.s j<- 9 4 5 5 &tf 4 5 6© — 2f£fct£P*;frtz:f8 
f8^o - KT4CiA<TS*. £ f: > P*3 7j © 
^ 4 5 5 Rtf 4 5 6i:©tff*8*&^L 

4 4 6 > 447&.tf448£x h 7 y^^^436 s 
4 3 7 & 4 3 8tCfg&i*ft*:l*©IS<!:LTf£ 
* C <h rt< T $ * . 359(g©025te. NMOS. 
PMOS. CMOS. G a A s . >T # - 7 . CCD . 
£ ttf6©fiS©*B£©«fct*t£«T3IJfc1- * C <t 

b 5 v v * 9 1 1 t>tz% *m\z7K + . 

mi osa;530©cpu 1 5 4©!btttc**-r 
*ftftia[aT2>4 . uiigniurv/s 1 o -e 

M&Ls 1 2*iB-,TlfiSxfvr5 1 4 

ArvTS 1 4lC*?l>T. <h'©&i£Si£^ 
fitxtfHDTVs NT SC. PAL. 
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S^l5UT{i&©ra»*m>*C<i:a<T£*. 

tt. iStR*8 4 2 8 ttS U^;b<k /X 

$ ft . h$y^x^4 3 6it^-y*7i, lu' 
;u ( r 1 j ) j fcttfiu^/i* < r 0 j > * s is 
4 4 6^£fja;t£ft*£. -f v * - 9 4 5 4 © A 

ft SB Kgfitl ilKIR.4 2 8 ttfc u ^/ui *£ 

*3 . ►V/S'X^ * 3 6.tt^-y*7L, b => V 
V 7.9 4 6 0 R 4 6 2©^- h^©EpftjQIE£ 

ge te r * . m ^ & & u ;u t u * t . b =? v >* x 

^ 4 6 2tt*yitt»), -< V '< - 9 \ 5 A <D\tift 
yi/^^ 4 6 Ottiyi«»)> f& la 12 EE ■£ -< y />' 

-^4 5 4©aj^ep^^^.. ^y;/^^H2 

£ * 7 3 * * . * © & . -< ^ - * 4 5 4KS21S 
$nT^*fllf8©®3R^S^LA:^J5^tc«. ig 
}R«!4 8 4 *|}U'<;ui«U^ r 0 J $ ^: « r 1 J 
©i£*fe*gatfc<*-fr4. >f 4 7 4ttiffiA 



4lT * £ ti . <k' © 3 y t* * - ^ -r' ^ ^ 7* 
U->f ©ffi»^</>f^. 1 5 2 «r^>L.T^^ 

^©^IWfe^a&^^m^Cfe^R^^K^^^A 

5 1 8*iSoTii^. 3ifeSttAS5 2 OKA*, id 
SttAS 5 2 0 ^T. S$*<i^S$ tiT^Zfr 

tioiiS*. x^vrs 1 4cA4. s m a< 

£HK »K5 2 4ecfa-7Tig^TSft®^•rv7- 
5.2 6«CA*. X ^ 7 T 5 2 OC^'^T, i&Sa, 

©»v >F£ u < tt@«iBa^©fc«)©tfl?s> * y 
1 5 0 tcAn*. 

Kffitt^rvrS 2 6^«biii. I5B5 2 8*iS>). 
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!SSttAS 5 3 0 CA4. LX ^ 4 

tfSttttSS 5 3 0 ^«ba}v » & 5 3 2 
Xfv/S 3 X x x v 7* 5 3 4 K 

i 6 o tcSBtt^n*. Kisiufvrs 3 4 

igA,T«lSS 5 3 8 *ffl*), XT 7 7* 5 2 6 

/fi 5 3 0 rt> «b iiJ > *&& 5 4 0 *ii ^XTs-r y r 
5 2 6£iSO*A*. f* + * JU^S©^ 7 tflB* tt 

teorttt; isstt«fiS5 3 oA>«?>a$. *s»542 

* ■?- v 7* 5 4 4 K A * . X -r v 7* 5 4 4 
tt. iSS*3H^ T x x v 7* 5 l OtcStfA^-tf* 

o£7tttih©ffi^©tfrtt**T*3-£*. 

:U<T^ COEPROMIi, {Z^UX 4 0 C 
«toT(ft|&$n4f + *^fflffi$ffl^tC P u 
1 5 4C e fcoTK*aj£*i** ^H-Cx * -f v 



7* H 6 1 2rttcH< ***:«:£© * T&tfc£ 
x 4 *ru>frtTB»*|5)fE;*tf*/c»©jaiR£ 
*ltz&. £ I* 3 y f A - * &m &8t •> * ^ <t 

KHS-rs^T©*****!^-*-*. 

6 I 6 Rtf 6 1 7 (U:cE«t4l^< 
SH 8 6 1 7 t;U iiJTjb--^**^© ( 35 1 10T 

at) «u 0fl*.«?*a 6 3 8K^oTtaift-r*©T. 

Utt*^©*)©-?*)-^^^. C <D SLIM Hit*. 

tiWSitfjK £ * tt#ffiJttK3ii]'<B $ its £888616 

T^A>* * tz KTfr h ± ^X * h . teoTx StS 
»6 1 7 K «fc T ISO** n* x - ©ttttx 

-r A7*H 6 1 2rtc¥®, W^tf 3 ?® $ 4 0 

mm**, $ ^ ^ * ^ -b ^ (voxel) «^ 

£ 89 » 6 1 6_L©M#©*/t'a<Attx*/i>4-'-k: 
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If Bfl^F 3-40603(16) 

ifcttEPROM£X*-y7*5 1 4 £ T 
rA6 1 0 £ 3* ** . ^> X t- 6 1 0 x ^ * 7' P 

i o©£j3fc*fc®*ntt$t£K afec^c 2 oro^^SE 

1 6&tf 6 1 7 1 O £ rt: U: 

&»© x /u** - © b* - A ;6<ft3t& 6 2 0 &tf 
6 2 l©&*K&oT0*te£tt. £5«8 6 1 6 & 

c/6 t 7£*n-?ftAi*r*, c n s> b- - j. «: # 

*. t, < ttlitf^Mt *) > ^ 1/ T t' - i» X + 7> a' 

y^* (S^-tirf) ft * f - A^-titTC L v 

SS 6 2 4 &. 6 2 5 lC^otl/yXi/Xr^^« 
^6*TUyX«>XxX.6 2 8&tf6 2 9 **<l 

y*> V X •> 7- J* 6 2 8 RO : 629 
tt b" - A ^ S iS U X ti l£ ?f U t* - t U T 
■r'^X7'U>f 6 1 2KAtt*. ^^^^v'-f 
6 3 5#K#$>nT*?*>x T-'-f ^7*U'f^5glAt* 



-r^ri"* 6 1 2^mfeT**ifi^Ctt. H 

fi.Cf6 2 lK:*G7b--i.a<^ -r/xru-f 6 1 2 
^©^ra&ftJSfcl&H'ra*. ^7/©f-^^#^ 

i-7*A:ti1X&©ra&tt* : &r4b-- J*A<& jDift 
W 6 i 2©^T©¥©tC#. &fcl0&tftt©1l!fB 

»* * fr©tffffl*a*r*fe«>©t^< o ^ © ^ ^ 4 
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ftlKW 3-4069 



fcl6x S« 6 5 0 <£ — tt^- 5 ?® r 
& & £ * * ♦ mi 1 @3 ©•>*•?•/» 6 1 0 

ft^i/*-r ^*&l*x 3 O© f- CD£gJJ*tt4£ 
53 6 2 4 C»oT*< . 2*:^ i§2-f*ifitJII©x 

ft < <> 4 . HP 5 x 4*7-Wff*^t 

r^7crufi; s vKZ^*? 4 * 7* t"f 6 1 2 

* ;w it x * > * -r ^ * 4> tt < i 2 oolt^fC 
55 ^ 35 L T 2 © ~ & •< * 7* t"f £ t& <8 f 

# IB] tC »< W V X * 7- 6 2 9 UlWtiil 

v> ♦> - h*}^«t4. S l 6 4> t^fc K »< 



*©jTa<!£0*c* nnii* . — o©it © -5 -s©^^© 
•fcrt/a<fc»i, Atis^Cx ^ ^ £ ix £ as © it ?:>< yi 

*T * ffl ^ * £ x S^J^i^imct/KDlftClit-j 
T^flC*gE<b$-tt-*Ct^<-7*^. {H *. x 4f 

«*3x ^UT^»44?^-b^*<iSiE^^^a7i>$ 
ft * . 1 7liffii£L/.: e fcoix:*Jjtt-r*. 

yX 6 2 8 ©*tcmi> *JBtfxT * • 

H6 1 7*x*;w*-®-?a£ift*x x * 7* U 

xA*m6E!Sxtf3&7Ei©S8C&**$ 7-TS*i 
jlt^J;^. -fc * 6 5 5 <£^L 6 6 0 <£• g£ t* x 
# -< V * 6 3 5 ^£©x tfcttCHtC^ -,T^4 
^ft*:*****!*****. ^SKxCJCdUx 



t» -c tt x # >r y^tt^ooiaaiaTx^^^-f 
u-frt-x?f&©x*;u4-*~f-A<k^B:ftfflr*. 

6 1 2 £il 4 # -< ^*©*a*ifcE***. f&©3£Jfe 

fltcfc^Tttx #4 :/*©&#** vt6 5 5 * 
^L 6 6 0 TSRttftl/^ ^ r 6 3 5 ri<x << 

xrn 6 l 2 rttC BJ§t»*ft£f 4. mi 6 

{g©->7.^i»6 i oi*x tt£«*«fctf* ©<fc 
4 6 i 2 ttit;fr{*^Hf***f r itsaf* 

T *> T <fc C>. x 4 A 7* u -I ttteS© ffi-&© J; H 
««x fl;il*I*JB-x?«»-*T«fcV*. f-'<*7*H 
6 i 2ttx ^-^tr^ATU-fioraT-xTtDrt 
®^fctt^ffiJitCtta^Wx.TV*Tt><fcV^ C© 

■r^Aru^ttx ^^xru>frt-x?^^$-x»-^n 

4*J&3fc«C*4x.Ti39iT*>*> * £ 4 

x*n,*-fcr-^£&!i5x£rt: C © » 



tC^-T-r'^ * 7~ U 3 2 0 HTffll>K4#'C 

mi I 0 © x 4 ^ >Mfc t" -r * •> * -T A 6 1 0 
«ti(>«x:ffit>4©tx:igr4 — © §2 © # ^ :/ * * 

mi 20&t/mi 3 ei u: t* . mi 2 sat* m 

i 3 a tc ^ r # -f V 9 7 1 0 ti ^ < o a> © *- * V 
7 i 2«d7 i 5*=6"Lx ztit># 9 y&m^ 

T x y =i - V m * AX * 7 4 X T u 4 6 1 2 £ ^ 

# 4 v 9 7 I 0 © IE ffi W: H ft 
JBT*»)x Wilw:5|i^M[5Sfi-C*if-i.^4S 

7 l 8 ne u 7 2 o#&tt&nTt**. 

7 I 8ttV»U7 2 0 ^%>OlU^ttt 6 5 5 

6 Otxl«k^TttliJ*nx * -f y 9 ii<-r 4 A 

6 i 2 rt^ai^n^ia^efcS^n*. .^^ 

VI 1 2«V^7 1 StttfTfS^tHALx C©ffifS 
ttx «^L«x KS©*^^*j¥tt> fe^K*^ 
*i * W C x £ Hn£ 4 RI ift tt x t tzltz ti 
y>mJjK.miRT * Z *> . »^»7 1 8 /it* 

1,7 2 OCfcotiaa^nii^xya - K$ 
ft « . *^^7 1 2&O c 7 1 3 ttf ^ru-( ft 
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9 V 7 1 4 tt K5 v/*ff ^iCtt^Ls # 
* V 7 I 5 tt* - V v !?&Cf a v ^Wfiftt 

^-r* s*)gB7 2 s * ♦ f^ri^^ 

MtUf ^ru-f 

£ * . *-v/uu:«mxYzti-e;fc*). 
Ma. # << y ;p © *su £fctix4*rn<kiRis 

mi 4 ei « ft © * ^ * 7 3 o*^rfc©T* 

*) . C © # << y * t* e # v h 7 3 2 t}i^i: t yi? 
ii*S £ +t"t * . **^y? I 2«^t7 1 5 tg 
© * y 7 3 6 ?!>< & <b H T V* * . fc' - J. & £. 
JS 7 3 9 &t^7 4 Q *<±S / y h 1 4 3 &tf744 
©d86S^&ttS>nT^4. -b > ^ h 7 4 3&C5 
7 4 4 (if* v h 7 3 2* 4> t£ *S * £ *X T ** *) . 
tr-i* 4 6 6 Rtf 4 6 7 *<!J^t4^*»tt*n 

fcT-^4 6 6&.O f 4 6 7tt#J5J 

<*> o x £ < . co^afett-fey^e 5 6 « l 660 



W Bill 2 3-40693(18) 

9 7 5 0 fit h U * 7 5 2 &.&m&^*fr 1 5 3* 
tt. 5 4 & 7 5 5 *<#;>7 I 4 & 

c^7 i s ii^ii;«k?t:*nf nfiit^nti>*. 

B4tf 7 S 8*filtt6J:^, h'J*' 7 5 2ttb' 
-A7 6 0 & 7 6 l©ft&*3Mfc$-ti:> CL *l tC 

h 'J 7 5 3 ^£ttt*« fcT- 

-i?fe4H 7 6 3 /c It * tk L T *> * . 

HUB 1 4 H© t"- 739&tf740£ 

mi 6 0 K > *XF7D*yif 8 0 0 &. = & 
Tt-r* ^ 7* U -f 8 0 1 K«#t£nfc£}fc7c7U-f 
7* a -fe v * (MAP) 8 0 8 * tk . * * h 7* a 
■b y * 8 0 0 It . W *. If /< - V + n> 3 V e * - 9 
£ tt W * a u yfa-^©J;-5«fi.«oa© 
3ytr a -^^^xA-c*->T«fc<. * it Jtt & 



tct ^ x r n 8 o i it . $!&©£. m i 70ti 

*3*«B0lK:*?t*TW:> ^ * x T u -f 8 0 lt*H 

KLTXYZIflltMti. ffc©*tfSWfc*J 
& T * * . W *. . r-*4Xrn«:£»©XYZ 
v^*JlttO* y o v ^ 1 o 3 9 1-3 <£ 
fcttttBt) 0MAP*<*4. S&V»W:$/c- MAP 
©&&gffl (WillfB 10, 8 2 0 &tf830) 

tt. ^HitWO^Fffi** T tttt LIZ X Y 2 SIPT 

MAP 8 0 8 tt — JBC&BlO&gffl-feJKPC) 
810. B 2 OR^S 3 0*^Jfir.t^4. 

-?©&&ffi-b/i'8 1 0. 8 2 0 & 8 3 0 fc* # * 
P C B 1 0 li@f*<Dm 1 T * 

»). PC 8 2 0ttS2¥EfflT4»). PC830 



P C tt I* < -Pri>©fit*¥®©fc«>^tt*< . 

«^lffit^/8 10s 8 2 O&^S 3 0tt> /< 

x < * n«en 8 i 3. 8 2 3 > 8 3 3> 

LT^ffi^'J (tnftl81 2, 8 2 2 &tf 
8 3 2) tC&*a$ftfc7*nHr v * H-T tl8lU 
8 2 l&tf B 3 1) t *"T . 7* o -fe v * 8 1 1 . 

8 2 I B 3 I Htltt>(-P^0R/i4S 

* 3* * <fc . TMS 3 2 0C3 0 OJ; 
x * C* * MS ^7* a -by* (DSP) >. TMS 

9 9 0 0 0©,£ott^ifi©^'f ^n7"o-fcy"9'> 

It T M S 3 4 0 2 0©*-itt BUB fS^ro-fe 
v * (CSP) *< & 9 *> i* * ft* • 
tc*?v*T«:. cs p^ffl^tfti. BP^. csp 

(XY) f-^*fittLa < a8t*HTV>*^^ 

<64. KftRAM (TMS4 4S10*fcT/j:) . 
DRAM. S R AM$fcttffi©> t 'J 



3 - 4 O 6 9 3 



h^©fc©T*>*. *^!tWC^^tlis VRAM* 
ffll^Tifc*. V R A M l£*»#J K ~ffi# - 

h M T * *> . T o -b v * X 8 1 3. 8 2 3 & 
8 3 3 {C«LTfflObh4fllipW> t'M 

* - X . Bl&t 4 A7i>"< B 0 3C«t4» 

4 t * 4 . 

t»t8 11, 8 2 l&tf-B 3 u ^^83 

ia^^8§ (HDL) a'x 8 0 9 RtffcJ 804 

jbTifiiiftciffl^r.*. 8 0 4 tl. h 

r a «fe v * 8 0 0a<f&6DHDL|&^£i£*«b£K. 
fS#*&* (^Ttt^r*) fi.tfPC^r' 

* x 7* u -{ 8 0 1 £E»J*-fr&rt:i6^ffifc*£*t4. 

ra^7*iaiSt4Ci3l<i:44, ft*.**- r 
o * v -9- 8 1 l&.tf7*o-fcv1f8 2 1 A 805 

jb-eafs-r*. r o * v * 8 2 1 nv® 3 © *: «> 



WHIT* 3-40693(19) 

11 /V * 8 0 7*^L,T7*n-fcylf8 3 1 £ ijfite*- 
*. rat . / ^rJIiHStt = * ( 7ci5*SfrK*» , ^t 

mont&Qi (ia^^r) e*t*Ttt* *x hr 

a * v * 8 0 Otrot vt 8 1 1 

IftO/otvH- (8 2 I & 8 3 1 O «fc 7 
) C « T * £ T © tft <fr 1* 7* a -fe v * Pal /< * 
(805. 806&tf807) * ifi T f 'J v 7* 

-r .< X 7* U -f >>' X 8 0 3 *m^T-r A A 7* H 
t - 2 £ = '<k7L7-' 4 * 7 is 4 8 0 IKij-x.*. * 
1*ifeflfC*;C*Ttt. * P C (8 10. 8 2 O&tf 
8 3 0) W: . 81 * . t^X^H**-*© 3 ?® 
£ <* £ . fcfc CD ¥ ffi © fffi ^ . X 8 0 3 KOt4. 
— PC 8 1 0«Iflif-^Sl 

© ¥ 85 * X 8 0 3 © * * . & K . PC8 2 0 
tt B fc-r-^©^2© 3 Fffi J £'>'X8 0 3 t£ ffi * . 
& tft © * P C (BJ^Hirr) t> * © -r - * £ X 
8 0 3 *C © * . fi » fcl . PCS 3 0 *><*©¥ ® 
* X 8 0 3 © -fr * . ifc^T* COtoS^HO'' 



{&<zm$fc«^*?^T t*. #PCW:XYZtffffi©7* 
a **©£*£{&$. 7* a v * ri * 8 0 3 

tc © -fr * . £ rt: 1* ^ -r^xru-f 8 0 1 *< K # 

T © m & f - 9 H S2 4 K: *? ^ T /* X 8 0 3 
_tfclfip£-f 4 . . -r-fXrw-f 8 0 I t*£(X 

v#JUa»«fc»)*>&<) - £T©Hft 

t 8 0 5 s 8 0 6 W8 0 Tt^lT 

^©^ffi^fcteiai"***^^- itfcttH^. Cfeo 

ts *rDt 7* (81 1 v 821. 831) tt 

i/;-enfn^^ 8 1 6 . 8 2 6 & Cf 8 3 6 * ^ 

Ltf U7l"('<X 8 0 3 C & & * H 

ft 01 K # ^ T 1* . X 8 I 6. 8 2 6 &. 8 3 6 

tt 7* o t y ^ /'f ^ 8 1 3. 8 2 3S.C/8 3 6 l£ * 



at vftt, f ^ri"f a'^ 8 0 3 t:K«$*i 
fci&}jn©#- h*GT. set3l&©m4Wfc:^^x 
tt, ¥EM'J 8 I 2 , 8 2 2 *iO ! 8 3 2 $ffl 
^Tf^rH/*^ 8 0 3 A" £ © 7-* - 9 v 

7 7 T 4 • 

MAPOPc^ftijta'r*^*^*^ h r a * v 

(HDL) li3-5(0S*W<{St:^S*<i4. EP 

mmmj&m (ttmautRtfiAHia**^) * 

$t ti & • 

xoRo^o^Wfisiir. ** v * ^ a . 

ncs*<**. w*^tf^<tx -r-r^ruW 8 0 1 

8 0 0 1*. #<frCD§? (EP5WS) *«ST*HDl 
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MAP 8 0 8 O^P CttC©IS^ 
$HDL/a 8 0 9 iLTrat*tCgt*$t4. £ T © 
PCii. ^t^d^dCD^^-^^^^^fSb. PC 
*Mtt * H Wf £ ^ A< U $ * § it 4 * i* 
9 C©¥®a<K«*&tx4*fi^K 
l*. PCI*. Ulll'US 0 4©*iIiWffll»*cn 
*^7t -5 * -Cfm*! (hold down ) *4. 

8 o o aM&©m^*&4 c £a<B*ib;*n4. w# 

CD 3F ® > * ') ft © * £ ftfc tfll # *l h 

* * h 7* n * v * 8 0 OWH&<DHDL|&^*iS») 

•citt^n*. ^r©pctt> ra ❖ * s * $i 4 £ 

ttlgp c jr c ^ * n*r n £ n o c £ 
ItU, #)8u*a*»?i&*-4. 



ft R] ¥3-40693(20) 

v * 8 0 OttXHHDLlg^^^TOPCC/a 
8 0 9 * tf> C T & 4 • **l^n©¥B5*ttMlLtt 

i*nur* 6 «n & t> •> c <t *a 5 Kfcjtr 4 £t 
©pet*. ftdtfl^*8 o 4©ffli8l&*ffli$)-f4. 

© ¥® c *? #4 r * - >u j (hole) tfett r u - 

J (leak) CntCfc*). BUlCtt'C-©^ 

ffit(*ttt4ti5-8^«frofcP C A< C n * It *) * 
& n 4 • |fliciiM#©**ofcPCC ffiPC*< 
* © > * »i * ttJ L \i H «T *C £ £ v» o 
£££&£^4/ctf>©2'3©»£LV*-frt£rt<i&4. 

* © m 1 © tt > 7* a -fe v 1HBI * 8 0 5 . 
8 0 6 ^1/ 8 0 7 * J8 t» * . fftS© P C IS 

p c^*©m^©¥Bd> * y * ft m l « n wf a 
■^/i^i^ni^iJistii, kp cits gr 
p c *>< c n * It ^ *> 4 £ -? citw^cr 

u* v *ri3'**£^UTB5©PCtwfel*c>-ti:4. •£ 

:t, i*f»©pc*>fwaj*a*JiiiH«-r4. ftn&ms 
©pc #t*T & . K p c tt c © c <t t^iew 



© p c k*d * uTW«»c»r 4«ft*»? 

■»r.*. REWOPCBIIM4AMU Ifcu-C 
t£p CA<*©*p®> * y *ttttit4^S*<*4^ 

*r 4 :n**£1-4fc»t:, 1B82B5 

©PC a. HKRfr)£OP C©?If-^^r ^ 

^s©pc^^affcf-^*f «t*. suiew 
© p c t< \% p c a< s s * if ft t> * v> ± v> -5 ci* 
^su^^^tcti. m p c itwmto*l#te'i- 4 . 

r^-toRopcKja^-fri. :©rot^<a 

*) i£ £ H 4 • 

I52(0^tttts To * v *H'< A'8 0 5 . 806 
R 8 0 7©d*gf,f<r4 (/*>«< itCOlg 

) . #PCtt. »J83/<:* 8 0 4©S5ffita©fVJ8 
^fflhc*-* 4 (pull down ) Ci^Tlifc'lJT 

* <. wmsi©ttfis*fii*ta*r c 4 c <t 

T? * < T it f£ h tl ^ . C *l « ^ © J; 7 (ft < . 
ErJ£©PCa<. HDL^^?!n^ (ifctt/<^803 



«-iaiab-3^«>4-r-* *^) . ISP CA^Of 
ffi > »J ^ tt» U A£ ^ *t « V> <b ^ ^ C t * 

*^T4i. «r p c tiftgf3»*ttE{?it -E: 
up c«x ax 8 o 3*iaiaL-3-?a>4£T©a 

» x - ^ © 4> < i t> ^ 1 * 4 * /v» fSI x ©1 ffl 3» 

$t>tt^t5^tc«. gnsapfis© p c \t%n 

tt?J8f*lhl>T^4£:*tCW:. ^T©PCttx 

8 0 3 ^ifiiS U-po* 4«©¥®r f ~ ^ *»^r 

j£3ELv I5P C^^tt^IJflJfe-r 4d*S^2b4^f 

-v?*4«^CWix fUJ«2 P C ttSgJfflW^MltMC UJ 

& ©r q -e ^ sr. 
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(21) 
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❖ *£**fc£T<Z> P C ttftQ!a«*<5H**- *. XY 
fctt® (BPS. +M 5 Pffi 

z«*#t < bp 5 x *ra¥®©&»*<&® <t-r 

GH**#ifcr*. to© P c £ -r * r - * * 



*©tt&v P CCffl^H)H4rat v ftU 

*na*a^']^i«(ix &->t. »r±c 

£ < OjCCDHifeTL^ a * V \s 4 tc: n Us 

-o©S©H^7Cf a 7,7 \s 4 if J\s •> 7 
Uarcla) & a V T A * (Williams) (Zft*** 

4 1 9 8 8 ^8^8 0 A tt CD *ffltt It til HSR 
231, 638-9- (C ^ $ HT * . * ©ftS^ O V*T 

#MiUT*Wttl»K:*v^T8ll8-r*. 35 1 7 M 
IZ&^T. 3 6 0 • $>^t^m$ 0 O^fTiffi^ 
«r 9 0 2*/OtCt5l!r;*-tt-v H 2*: tc P3 ttf tt £ R3904 

*ft*. & 1 7iac^-r^^^. ®9 o o ti life 

9 0 2 d> €> SIBI 9 0 4©«iCD»£Ti£tfT^*. 

I <b tl Z . ffi9 0 0 (f S CD SB 



- A**5*g& 9 0 6tcm-jTtg»L. ffi 9 0 0 ^ 
<ta<T&*. *5S9lC «fcft«* H < -7 © 

th. jec**:* * % a e * *. t* . SE^»jfig$ 
c:£s*aa©«ErtTa*©&7e*fT-*c,ta< 

*J T $> 4 . 



1. w 7 v ? J+mtelttk* l o*9 Rett -9X9 
(b) Sfi2©3fc^8K:f&7f ^ru^llix 

ftn*em2©5fc^8&K:*97f!a*©7 ^**Af5tt 

3tt*-AtcTtsmr*/c*©m i © « as <t . 
©ttjis* ©ra-e> &^gjjg2m 2 ©«« ± ftge 
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